CLAIMS 

S'^dJ)^ 1. Apparatus for removing broken-out pieces, in particular waste 
portions, from a sheet of material which contains blanks or the like/flat 
portions and which rests on a female die or the like breaking-out surface 
in such a way that the broken-out portion extends over an opening in the 
breaking-out surface and is urged away through the openirrg under the 
pressure of at least one breaking-out tool, wherein assorted with the 
breaking-out tool is a support means which is movable/ffi the direction of 
movement of the breaking-out tool and which proigcts into the opening 
and which in the rest position engages in substanj^lly parallel relationship 
under the waste portion or broken-out piece^ disposed in the sheet of 
material and which is adapted to be vart^le in its position upon the 
movement of the waste portion by the breaking-out tool and in particular 
is adapted to be transferred into an/angle of inclination relative to the 
sheet of material in the downward movement of the waste portion, 
characterised in that the support means is formed by a support tool (20, 
20a, 20b, 20e, 20f, 20n; 21; 34^ 62; 66, 66a; 68; 70; 72, 72a, 96) which is 
rigidly connected in positively locking relationship to the breaking-out 
surface or female die (145 in the edge region of the opening (16, 16a) and 
is provided with a contact or support surface (24, 25, 34b; 64) which can 
be inclined with reject to that connection pairing (27, 28, 29, 31; 63, 
65). / 

2. Apparatus as set forth in claim 1 characterised in that the 
connection pairing comprises at least one undercut receiving groove (28) 
in the/female die (14) at the edge of the opening (16) thereof on the one 
harra and a coupling bar or rib (27) which can fit thereinto on the other 
h5^nd. 



17 



3. Apparatus as set forth in claim 1 characterised in that th^ 
connection pairing comprises at least one undercut receiving groove C^l) 
in the support tool (20n) on the one hand and a coupling bar (29)/which 
can be fitted into the receiving groove, on the female die (14) ajfe^he edge 
of its opening (16) on the other hand. / 

4. Apparatus as set forth in claim 2 or claim 3 characterised in that 
the receiving groove (28, 31) and the coupling rib or bar (27, 29) extend 
in the breaking-out direction (x), / 

5. Apparatus as set forth in one of claims 2 through 4 characterised 
in that the cross-sections of the recelxhng groove (28, 31) and the 
coupling rib or bar (27, 29) are of a dovetail-shaped configuration. 

6. Apparatus as set forth/in one of claims 1 and 2 or 4, 5 
characterised in that the support tool (20) is an angle portion with at least 
one coupling rib (27) which is formed out of its one limb (22) and with 
another flexible limb (24) which forms the support surface (25). 

7. Apparatus asr set forth in one of claims 1 and 3 or 4, 5 
characterised in that/ the support tool (20n) is an angle portion with at 
least one vertical ^groove (31) formed in a limb (22), and with another 
flexible limb (24yTorming the support surface (25). 

8. Afiparatus as set forth in claim 1 characterised in that the 
connection pairing comprises at least one receiving groove (28a, 28b) in 
the female die (14) at the edge of the opening (16) thereof on the one 
hancK and a portion (80, 92, 97), which can be fitted into the receiving 
grc/ove, of a vertical limb (22) of the support tool (20e, 20f, 21) on the 
otmer hand. 
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, ^ ,„ Haim 1 or claim 8 characterised in tlv 
, apparatus as set °* ' ^t least one ve/ca, 

(25). 

. H-h in one of daims/1 through 8 

^°/:r:::Je%::o::o/::e=n.iepy:.o,.o.ao,, 

. I R nr cla^ 9 characterised in that 
U, Apparatus as set forth ,n Claim 8 or c^- ^^^^ 

,e ne..e 11m. C^^) -™n, ^ ;-;V;^3„,,Ler portions (34), 
openm, (32) which Is dellmite o ^ ^^^^^^^^ ^^^^ 

and at least one Inner opening (30) at^ sp 

opening (32). 

for/ in one of claims 8 through U 
12. Apparatus as f epical limb (22) is at least one pln- 

r^h ex-ds or extend at a spacing (v) 
like plug-ln element (80, 92yv respectively adapted to be 

relative to the « W^-^* I ,_,e die (..) at a 

inserted Into an opening («4, ) 

spacing (V) relative to t/recelvlng groove (28.). 

t„/s set forth in claim 12 characterised In that the 
13. Apparatuii as set tort rectangular cross- 

pi.g-ln element (^, 92) and ^-P-^ from a transverse 

section and/or/at the plug-In ^^'^^^^ ^ rear surface of the 
web portion /^2) at a spacing (y) relative 

vertical lirrp (22). 

/ riaim 13 characterised in 

L. Apparatus as set forth In claim U o^ ^ ^^^^^^^^^^ 

tha/the plug-ln element (22) projects up ^^^^^ ^.^^ ^^^^ 

(J) at a spacing (y) relative to the flank surface 
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15. Apparatus as set forth in one of claims 1 through JA 
characterised in that the flank surfaces (88) of the vertical groove C^Sa, 
28b) are stepped and the vertical limb (22) is supported in the rear/region 
(90) of the vertical groove, which rear region is of narrower cross/section. 

16. Apparatus as set forth in one of claims through 11 
characterised in that the vertical limb (97) is connecteef with a coupling 
pairing (98/102) to a limb (100) of an angle bracket (/i02), which extends 
in the vertical groove (28b), while the other linro (101) of the angle 
bracket is connected to the female die (14). / 

17. Apparatus as set forth in orie of claims 1 through 7 
characterised in that arranged downstrearn, in the breaking-out direction 
(x), of the limb (24) forming the support surface (25) is at least one catch 
finger (38), in particular a pair of caton fingers. 

18. Apparatus as set fortj/in claim 7 or claim 17 characterised in 
that the limb (24) forming the support surface (25) is flanked by side 
portions which are formed /on the other limb (22) and form the catch 
fingers (38). / 

19. Apparatus/as set forth in claim 17 or claim 18 characterised in 
that the catch finoer (38) is enlarged in longitudinal section from its free 
end (36) towards4he limb (22) formed thereon. 

20. Apparatus as set forth in one of claims 1 through 19 
characterised in that the support tool (20a) has a partial frame which is 
substarftially U-shaped in cross-section and which comprises a back 
portfon including the coupling rib or ribs (27), with two parallel side walls 
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(23), wherein a support plate (46, 46a) is arranged pivotably about an a^iis 
(A) between the side walls. / 

21. Apparatus as set forth in one of clainns 1 th/ough 20 
characterised in that the breaking-out tool or tools (40; 41, 42) extends or 
extend between surfaces (34, 34a) of the support means^ (20, 20a, 20b, 
20n), said surfaces being nnovable in the breaking-out direction (x). 

22. Apparatus as set forth in one of ydaims 1 through 21 
characterised in that the portion (24; 46, 46a; y^) including the support 
surface (25) is provided at its free edge (35) with at least one edge 
opening (32). / 

23. Apparatus as set forth in cl^nn 21 or claim 22 characterised in 
that the edge opening or openings is or are disposed in opposite 
relationship to the free end or ends of the breaking-out tool (40, 41). 

24. Apparatus as set forth in at least one of claims 1 through 23 
characterised in that associated with the support surface (25) as a 
breaking-out tool is a pr^essure pin (40) with a rounded free end or a fork 
member (41, 41a, ^hO with one or more finger-like fork prongs (42, 42a, 
42b) of preferably flat cross-section. 

25. Apparatus as set forth in claim 24 characterised in that the free 
end of theyrork prongs (42, 42a, 42b) is formed by a part-circular curve 
(43a in Figures 18, 23) formed therein or a tip (Figures 30, 31) formed out 
thereon. 

/ 26. Apparatus as set forth in claim 24 or claim 25 characterised in 
that the free end of the pressure pin (40) or the fork prong (42, 42a, 42b) 
/s in the form of a rough surface. 
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27. Apparatus as set forth in claim 26 characterised in that the' 
rough surface is formed by a coating (44), in particular a coating with 
oxides, carbides, corundum or the like. / 

28. Apparatus as set forth in claim 26 characterised it/ that the 
coating (44) is applied by means of thermal spraying. / 

29. Apparatus as set forth in claim 26 charactBf4sed in that the 
rough surface is formed by a coating of plastic materia|/or rubber. 

30. Apparatus as set forth in claim 26 cnaracterised in that the 
rough surface is formed by irregularities proyfaed in the surface of the 
pressure pin (40) or the fork prongs (42, 42a/42b). 

31. Apparatus as set forth in claim 26 or claim 30 characterised in 
that the surface of the pressure pin or the fork prongs (42) is roughened 
mechanically, chemically or electrically. 

32. Apparatus as set fouth in claim 30 or claim 31 characterised in 
that the irregularities on the/pressure pin (40) or the fork prongs (42, 42a, 
42b) are formed by teeth/{61, 61a) formed out of same, hooks (61b) or at 
least one shoulder (61f^ 

33. Apparatus as set forth in one of claims 26 through 32 
characterised in that the axial height (h) of the rough surface (44) 
corresponds^at most to the diameter (d) of the pressure pin (40) or the 
width of the fork prong (42). 

Aa. Apparatus as set forth in one of claims 24 through 33 
characterised in that the fork member (41) projects from a plate-shaped 
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male die (56), wherein possibly the portion of the fork member (415, 
which is connected to the male die (56), has clamping noses (60) aru2l/or 
abutments (54) (Figure 14). / 

35. Apparatus as set forth in one of claims 1/through 34 
characterised in that shaped support portions (62) whictyBre arranged in 
the opening (16a) at the edge thereof and which are fitted on to plug-in 
profile members (65) are disposed in mutually opcK^ite relationship, the 
support portions (62) being provided with radial support lips (64) of elastic 
material which are directed towards each other 

36. Apparatus as set forth in claim 35 characterised by an angle 
portion as a shaped support portion (02), of which one limb is the support 
lip (64), wherein the other limb wmed thereon is formed by a hollow 
profile portion (63), wherein p^sibly the shape of the hollow profile 
portion (63) corresponds to thax of a cylindrical cup. 

37. Apparatus as/ set forth in one of claims 1 through 36 
characterised by a clic/like tool (68 through 74) which is fixed to the 
opening (16, 16a) aF<cl which respectively includes a frame portion (76) 
from which resilienx support tongues (34b) project inwardly or on which at 
least one inwaixHy disposed support plate (46b) is arranged movably about 
a pivot axis Uk), 

38. Apparatus as set forth in claim 37 characterised by a frame 
portipri (76) which is at least partially curved in plan view or by a 
sut^tantially rectangular frame portion (76). 
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